Seipin deficiency alters fatty acid Delta9 desaturation and lipid droplet formation in Berardinelli-Seip congenital lipodystrophy.
Berardinelli-Seip congenital lipodystrophy (BSCL) is a rare recessive disease characterized by near absence of adipose tissue and severe insulin resistance. In most cases, BSCL is due to loss-of-function mutations in the genes encoding either seipin of unknown function or 1-acyl-glycerol-3-phosphate O-acyltransferase 2 (AGPAT2) which catalyses the formation of phosphatidic acid from lysophosphatidic acid. We studied the lipid profile of lymphoblastoid cell-lines from 20 BSCL patients with null mutations in the genes encoding either seipin (n=12) or AGPAT2 (n=8) in comparison to nine control cell-lines. In seipin deficient cells, we observed alterations in the pattern of lipid droplets which were decreased in size and increased in number as compared to control cells. We also observed alterations in the triglycerides content as well as in the fatty acid composition from triglycerides and phosphatidylethanolamine, with an increased proportion of saturated fatty acids at the expense of the corresponding monounsaturated fatty acids, reflecting a defect in Delta9-desaturase activity. In AGPAT2 deficient cells, no specific alterations in lipid droplet pattern nor in fatty acid composition was observed but the cellular level of lysophosphatidic acid was increased as compared to that of control and seipin deficient cells. These results indicate that seipin like AGPAT2 is involved in lipid metabolism but exerts a different function. Seipin intervenes at a proximal step in triglycerides and phospholipids biosynthesis being involved in the pathway that links fatty acid Delta9 desaturation to lipid droplet formation. These findings provide new insights into how seipin deficiency causes severe lipodystrophy.